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1 

METHOD AND APPARATUS FOR 
INSERTING OF IOL 

Related Applications 

This application is a continuation-in-part of 
application Serial No. 08/154,240 filed November 18, 
1993 and of Serial No. 08/235,444 filed April 29, 1994. 
5 The disclosure of each of these applications is 

incorporated in its entirety herein by reference. 

Field of the Invention 

This invention relates to a method and apparatus 
10 for inserting a foldable intraocular lens (IOL) into 

the eye of a patient. 

Background of the Invention 

As is well known, an IOL is used to replace the 
15 natural lens of the human eye when the natural lens 

becomes incapable of functioning as desired. A typical 
IOL includes an optic or lens and one or more fixation 
members for fixing the IOL in the desired position 
within the eye. 

20 The optic of an IOL may be constructed of hard, 

nondeformable materials such as polymethylmethacrylate 
or of soft, deformable materials such as silicone based 
or acrylic based materials. One advantage of the 
deformable IOL's is that they can be deformed into a 

25 configuration which permits them to be inserted through 

a smaller incision into the eye. 

In deforming the IOL, the optic is typically 
folded in a way to cause the IOL to have smaller 
dimensions which enables it to be inserted through a 

30 smaller incision. An IOL which is deformed by forming 

it into a roll is also folded in the sense that the 
roll constitutes at least one fold. As used herein, a 
folded optic, folded IOL and folded condition have 
reference to an optic which is deformed in any manner, 

35 including rolling, that produces a fold. 
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It is desirable to compactly fold a foldable IOL 
because this can minimize the length of the incision 
necessary to insert the folded IOL into the eye . 
However, because IOL's are very small, they are 
5 difficult to grasp and even more difficult to fold into 

an efficient, compact configuration of minimal 
dimensions. As an example of size, the optic of a 
foldable IOL may be in the neighborhood of about 5 to 
about 7 millimeters in diameter. 

10 Various devices have been proposed for use in 

folding a foldable IOL. For example, a forceps can be 
used to provide a single fold in an IOL which, in 
effect, folds the IOL in half. This, however, is not 
a configuration which in general will minimize the 

15 length or size of the incision needed for insertion of 

the IOL into the eye. Mazzocco U.S. Patent No. 
4,573,998 discloses forceps of a particular 
configuration for use in conjunction with other devices 
which apparently provide multiple folds in an IOL. 

20 However, this patent does not disclose how the folds 

are initially formed in the IOL. Also, this patent 
does not , disclose the use of a forceps in the eye to 
facilitate the insertion of a foldable IOL. 

25 Summary of the Invention 

This invention provides a method for inserting a 
foldable IOL into the eye of a patient which generally 
overcomes the disadvantages identified above. With 
this invention, the folded IOL can be relatively 
30 easily, safely and controllably inserted into the eye 

of the patient through a small incision. In addition, 
the IOL can be efficiently, compactly and relatively 
easily folded into a folded condition for insertion in 
the eye . 

35 In one broad aspect of the invention, methods of 

inserting foldable IOL's into the eye of a patient are 
provided. Such methods include holding a foldable IOL 



15 



WO 96/13229 PCT/US95/13929 

3 

with a forceps. The foldable IOL can be in a folded 
condition, a partially folded condition or an unfolded 
condition at this point. The held foldable IOL is 
passed distally through the bore or lumen of a tubular 
5 member which has a distal end portion and an open 
distal end. When the foldable IOL is located in that 
portion of the bore or lumen defined by the distal end 
portion of the tubular member, the foldable IOL is 
preferably already folded, for example, in 
10 substantially the final folded condition or 

configuration for inserting into the eye of the 
patient. At this point, the foldable IOL is held by 
the forceps, which preferably enters the tubular member 
proximally. 

The distal end portion of the tubular member is 
placed in proximity to or in the eye of the patient, 
preferably substantially abutting or through a 
relatively small incision, more preferably no larger 
than about 3.2 mm or about 3.0 mm and still more 
preferably no larger than about 2.8 mm. For example, 
the incision may be through the sclera or through the 
cornea . 

At least a portion of the foldable IOL, preferably 
substantially all of the optic and more preferably 
substantially all of the IOL, is caused to pass through 
the open distal end of the tubular member. The 
foldable IOL is released from the forceps in the eye of 
the patient. This releasing step is preferably 
accomplished at a location in the eye at which the IOL 
can be conveniently positioned for use, for example, in 
the anterior chamber or posterior chamber, as desired. 
The use of a forceps to hold the IOL in the distal end 
portion of the tubular member which is located in 
proximity to or in the eye provides for controlled 
35 placement of the IOL in the eye. Also, since the 
forceps is holding or carrying the IOL, a positive, 
easily controlled force on the forceps or on the 
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tubular member causes the IOL to exit the distal end 
opening of the tubular member in 'a readily controlled 
manner. The tubular member itself is important since 
it protects the IOL and insures that it is maintained 
5 in the desired folded condition. Also, when the 

tubular member is located in the eye, it protects the 
incision against undue risk of tearing. In short, the 
present methods provide for safe, effective and 
controlled insertion of foldable IOLs into the eyes of 
10 patients. 

The foldable IOL can be in an unfolded state, a 
partially folded state or in the final folded state or 
conditions prior to being introduced into the tubular 
member. Thus, for example, the tubular member can be 
15 constructed to receive an unfolded, partially folded or 

fully folded IOL. If the foldable IOL is unfolded or 
only partially folded prior to being introduced into 
the bore of the tubular member, the tubular member 
itself is preferably structured and adapted to 
20 facilitate the folding or further folding of the IOL as 

the IOL is introduced into and/or passes through the 
bore. The tubular member, for example, the distal end 
portion of the tubular member, is preferably sized and 
adapted to maintain the IOL located in the bore, for 
25 example, that portion of the bore defined by the distal 

end portion, in the desired folded state. 

The IOL held by the forceps prior to being 
introduced into the bore of the tubular member may be 
at least partially folded, for example, the optic of 
30 the IOL being folded in half. 

In the event that the foldable IOL is in an 
unfolded condition or partially folded condition prior 
to being introduced into the bore of the tubular 
member, it is preferred that the folding or further 
3 5 folding of the IOL occur while the IOL is being held by 

the forceps. 
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In a particularly useful embodiment, the distal 
end portion of the tubular member is passed into the 
eye and at least a part, for example, substantially all 
or only a part, of the distal end portion is withdrawn 
5 from the eye of the patient prior to releasing the 

foldable IOL from the forceps in the eye. This step of 
withdrawing at least a portion of the tubular member 
from the eye before releasing the IOL enhances the 
safety of, for example, reduces the risk of injury to 

10 the eye caused by, inserting the IOL into the eye. 

Such withdrawing directs the force away from the eye, 
thereby reducing the risk of the tubular member or 
forceps being forced deeper in the eye when the IOL is 
released in the eye. 

15 while the tubular member is withdrawn from the 

eye, it is preferred that the forceps holding the IOL 
be maintained substantially stationary relative to the 
eye. Thus, as the tubular member is withdrawn, the 
stationary held IOL passes through the open distal end 

20 of the tubular member. However, because the held IOL 
is stationary relative to the eye, there is no movement 
of the forceps further into the eye. Along with the 
enhanced safety of this approach, substantial precision 
in the placement or positioning of the IOL in the eye 

25 is achieved. 

Alternatively, the tubular member can be held 
stationary relative to the eye and the forceps moved 
forwardly so that the held IOL passes through the open 
distal end of the stationary tubular member for release 

30 in the eye. Care should be exercised to control the 

forward movement of the forceps to properly place the 
IOL in the eye and to avoid damaging the eye. 

In another broad aspect of the present invention, 
apparatus or inserters for inserting a foldable 

35 intraocular lens into an eye of a patient are provided. 

The methods for inserting a foldable IOL into the eye 
of a patient described herein can be, and preferably 
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are, practiced using the present apparatus. In 
general, the present inserters comprise a tubular 
member and a forceps. The tubular member has a- bore, 
a distal end portion, an open proximal end and an open 
5 distal end. The bore is sized and adapted to receive 

a foldable IOL and to hold or maintain the IOL in a 
folded state. The distal end portion of the tubular 
member is sized and adapted to be placed in proximity 
to or in the eye of the patient. The forceps are sized 
10 and adapted to hold the foldable IOL as the IOL passes 

distally through the bore and into the distal end 
portion of the tubular member. 

The tubular member is preferably sized and adapted 
to facilitate folding the foldable IOL into a folded 
15 state. In a particularly useful embodiment, the 

tubular member, for example, the bore of the tubular 
member, is tapered so as to have a generally decreasing 
cross-sectional area proximally to distally. In this 
embodiment, the IOL preferably becomes more compactly 
2 0 folded as the IOL is passed distally in the bore of the 

tubular member. The distal end portion of the tubular 
member is preferably sized and adapted to be placed in 
the eye of the patient through an incision no larger 
than about 3.2 mm, more preferably no larger than about 
25 3.0 mm and still more preferably no larger than about 

2.8 mm, in size. 

The forceps of the present invention may have any 
suitable size and configuration, provided that such 
forceps functions as described herein without causing 
undue damage to the IOL being inserted or to the 
patient in whose eye the IOL is being inserted. In 
general, a forceps as used herein is a component which 
includes two or more elements one or more of which are 
moveable relative to another of the elements so as to 
35 hold a foldable IOL between such elements and to 

release such IOL from such holding action, as desired. 
The forceps can be manually or automatically operated, 
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can be mechanically and/or electrically and/or 
pneumatically and/or otherwise powered, and can be 
passed freely distally through the tubular member or by 
the use of threaded components or other screw- type 
5 systems to control the proximal -distal motion of the 
forceps . 

A very useful preferred feature of the present 
inserters is a folder assembly which is operatively 
coupled to, for example, secured to or integrally 
10 formed with, the tubular member. The folder assembly 

is preferably located proximally of the tubular member. 
The folder assembly is effective to fold the foldable 
IOL into a desired folded state prior to introducing 
the foldable IOL into the bore of the tubular member 
15 through the open proximal end of the tubular member. 

The folder assembly can have any suitable size and 
configuration provided that it functions as described 
herein and has no substantial or undue detrimental 
effect on the IOL being inserted or on the patient in 
whose eye the IOL is being inserted. The folder 
assembly, in one embodiment, comprises a loading 
chamber having a proximal end, and preferably a 
distally extending opening. The loading chamber 
further defines a lumen or bore which is substantially 
2 5 aligned with the bore of the tubular member. The 
loading chamber is adapted to receive a foldable IOL 
held by a forceps in an unfolded state at the distally 
extending opening and to fold the IOL and maintain the 
IOL folded as the IOL is placed in the lumen. 

In another embodiment, the folder assembly 
includes a first element and a second element which are 
moveable, for example, hingeably moveable, relative to 
each other to cause the folder assembly to be 
configured in an open position or in a closed position. 
35 Thus, with the folder assembly in the open position, 

the foldable IOL held by the forceps is placed in the 
folder assembly so that the held IOL is folded as the 
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first and second elements are moved relative to each 
other to configure the folder assembly in the closed 
position. The folded IOL, still held by the forceps, 
is then passed distally into the bore of the tubular 
5 member which is aligned with the lumen formed by the 
folder assembly in the closed position in which the 
folded IOL is located. 

the present inserters preferably include a hand 
grip which is operatively coupled to, for example, 
10 integrally formed with, the tubular member, and is 

sized and adapted to be held by the hand (or hands) of 
a human (surgeon) to move the tubular member relative 
to the eye of the patient. The inclusion of such a 
hand grip effectively facilitates manipulation of the 
15 lens inserter by the surgeon in and around the eye of 

the patient. The ability to so manipulate the inserter 
increases the ease with which the IOL can be properly 
placed or positioned in the eye and reduces the risk of 
damaging the eye. The hand grip included in the 
20 present inserters can be of any suitable configuration 
provided that it functions as described herein and has 
no undue or significant detrimental effect on the IOL 
being inserted or on the patient. 

The foldable IOL's insertable in the eye using the 
25 present methods and apparatus may be of any 

configuration suitable to perform the desired function 
in the eye. Such lenses often include a lens body or 
optic which has optical properties in the eye. Such 
lens body is foldable as set forth herein. In many 
3 0 instances, the lens body is generally circular. 

However, other configurations are also useful. In 
addition, the IOL's may, and preferably do, include at 
least one flexible fixation member which is secured or 
attached to the optic. This flexible fixation member 
3 5 acts to fix the IOL in position in the eye. Examples 

of flexible fixation members include flexible haptics 
which are preferably radially resilient and extend 
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outwardly from the periphery of the lens body. 
Specific examples of such flexible haptics include 
plate haptics and those commonly known as j-loops and 
C-loops. Such haptics engage appropriate 

5 circumferential eye tissue adjacent the iris or within 
the capsular bag to fix the lens in position in the 
eye. A very useful IOL includes a plurality of, 
especially two, such flexible haptics. 

The lens body may be made of any suitable material 
10 such as polymethylmethacrylate, silicone, hydrogel or 

other well known materials for foldable IOL 
instruction. Preferably the optic also includes an 
ultraviolet light absorber. The flexible fixation 
member or members may be made of any suitable material 
15 such as polymethylmethacrylate, prolene, polypropylene, 

nylon, silicone or other materials suitable for 
implantation into the eye. 

As used herein, the terms "foldable" and 
••deformable" mean that an IOL, and in particular the 
20 lens body or optic of an IOL, can be temporarily 

reshaped so as to pass thrbugh a smaller incision 
relative to the incision required if the IOL was not 
temporarily reshaped. 

These and other aspects and advantages of the 
25 present invention are set forth in the following 
detailed description and claims, particularly when 
considered in conjunction with the accompanying 
drawings in which like parts bear like reference numerals . 
BriAf Description g | tha Drawings 
30 Fig. 1 is a plan view illustrating forceps, 

first form of tubular member and a foldable IOL. 

Fig. 2 is a side elevational view illustrating one 
technique for placing the distal end portion of a 
tubular member in the eye- of a patient. 
35 Fig. 3 is a side elevational view illustrating one 

technique for withdrawing the distal end portion of a 
tubular member from the eye of a patient. 
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Fig. 4 is a perspective view illustrating the 
forceps and unfolded IOL in combination with a second 
form of tubular member. 

Fig. 5 is a perspective view illustrating the 
5 second form of tubular member loaded with the folded 

IOL. 

Fig. 6 is a perspective view illustrating the 
forceps and unfolded IOL in combination with a third 
form of tubular member 

10 

Detailed Description of th e Drawings 

Fig. 1 shows an IOL 11 which can be held by 
forceps 13 and placed into a tubular member 15. Both 
the IOL 11 and the forceps 13 may be of conventional 

15 construction. The IOL 11 comprises an optic 17 of 

foldable or deformable material, such as silicone based 
or acrylic based material and identical fixation 
members 19 and 21 coupled to the optic. The optic 17 
can be folded from the normal configuration shown in 

20 Fig. 1 and is sufficiently resilient and has sufficient 

memory such that upon insertion into the eye, it 
recovers to its normal configuration. In the form 
shown in Fig. 1, the fixation members 19 and 21 each 
include a resilient strand of a suitable resilient 

25 material, such as polypropylene or 

polymethylmethacrylate, and these members are used to 
fix or retain the IOL 11 in the eye following 
implantation. The particular form of the IOL shown in 
Fig. 1 is purely illustrative. 

3 0 The forceps 13 includes arms 23 which extend out 

of tube 24 and can be moved between an open position of 
Fig. 1 in which the arms are spaced apart and a closed 
position in which the arms are moved toward each other 
by levers 25. The levers 25 are normally held apart by 

35 springs 27 such that the arms 23 are normally spring 

biased to the open position. However, by moving the 
levers 25 toward each other, the arms 23 are likewise 
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moved toward each other to a closed position. Forceps 
of this type can be purchased from Back-Mueller Inc. of 
St. Louis, MO. Of course, forceps of other kinds and 
configurations may be employed. 
5 Tubular member 14 includes a loading chamber 31 

and an injection portion 33. 

Loading chamber 31 includes a proximal end 35, a 
distally extending proximal end opening 37 and a first 
lumen 39 (illustrated by dashed lines). This first 
10 lumen 39 extends from the distally extending proximal 

end opening 37 to the distal end 41 of loading chamber 
31 and is contiguous with second lumen 43 (illustrated 
by dashed line) defined by injection portion 33. The 
cross-sections of loading chamber 31 and of first lumen 
15 3 9 are tapered and decrease from the proximal end 35 to 

the distal end 41 of the loading chamber. The distally 
extending proximal end opening 37, which is non- 
circular, is partially defined by a generally V-shaped 
through notch 47 which is formed in the sidewall 49 of 
20 loading chamber 31. 

Injection portion 33 includes a distal end opening 
51 which is generally elliptical in cross -section, 
although other configurations, such as a circular 
cross-section, may be employed, and has a distal end 
25 portion 53. The cross- sections of injection portion 33 
and second lumen 43 taper and decrease gradually from 
the proximal end 55 to the distal end opening 51 of the 
injection portion. 

Tubular member 15 is made, for example, molded, as 
a single or unitary structure which terminates 
proximally at the proximal end 35 of loading chamber 
31. Although the tubular member 15 (as well as the 
other tubular member embodiments or forms illustrated 
herein) can be made of any suitable material of 
construction, a preferred material is a transparent 
polymeric material, such as polypropylene. The use of 
a transparent material is advantageous in that the 
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exact location in tubular member 15 of the IOL to be 
inserted is more readily ascertained by looking through 
apparatus 10. The tubular member 15 (as well as the 
other tubular member embodiments or forms illustrated 
5 herein) is preferably made of a biocompatible material 

so as to cause no undue detrimental effect on the eye 
into which the injection portion 33 is placed. The 
tubular member 15 (as well as the other tubular member 
embodiments or forms illustrated herein) may be made of 
10 a sterilizable material so that is can be conveniently 

reused, for example, many times. Examples of 
sterilizable materials from which tubular member 15 can 
be made include metals, such as stainless steel, 
titanium and the like. 
15 The distally extending proximal and opening 37 of 

loading chamber 31 is configured to facilitate the 
folding of an IOL as it passes through this opening 
into the first lumen 39. In addition, the distal 
tapering of first lumen 3 9 assists in effecting and 
20 maintaining a controlled folding of an IOL passing 

therethrough. The IOL 11 can be unfolded, partially 
folded or even fully folded at the time it is passed 
into first lumen 39. 

Tubular member 15 is sized and configured to fold 
25 an IOL carried by forceps 11 passing through the 

distally extending proximal end opening 37 of loading 
chamber 31 into the first lumen 39. The folded IOL, 
still being held and carried by forceps 13, is passed 
from the loading chamber 31 into the distal end portion 
30 53 of injection portion 33. 

Forceps 13 is used to pull (or carry) the folded 
IOL through the second lumen 43 and out of the distal 
opening 51 of injection portion 33. Forceps 13 enters 
the tubular member 15 proximally. The forceps 13 
3 5 releases the IOL 11 after at least a portion of the IOL 

exists the second lumen. 
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The inserter system illustrated in Fig. 1 operates 
as follows. When it is desired to insert IOL 11 into 
an eye, the IOL, preferably, in the unfolded state, is 
grasped by a forceps 13. Tubular member 14, which 
5 (along with forceps 13) is typically packaged in 

sterile condition, is removed from its packaging and is 
ready for use. With IOL 11 in the grasp of forceps 13, 
the surgeon can make a final inspection of the IOL, for 
example, for structural damage. A lubricant, such as 
10 sodium hyaluronate and the like ophthalmically 

acceptable lubricants, may be applied to IOL 11 and/or 
the first lumen 3 9 and second lumen 43 to facilitate 
the passing of the IOL into and through the first and 
second lumens. 

15 iol 11, grasped or held by forceps 13, is passed 

through distally extending proximal end opening 37 into 
the first lumen 39 of loading chamber 31. This passing 
-causes the optic 17 of IOL 11 to fold upon itself so 
that it conveniently fits in the first lumen 39. The 

20 IOL 11, still in the grasp of forceps 13 is carried 

distally through first lumen 39 and second lumen 43 to 
the distal end portion 53 of the injection portion 33. 
IOL 11 is now ready to be inserted into an eye. 

Referring now to Figs. 2 and 3, the IOL 11 is to 

25 be placed in eye 61 into an area formerly occupied by 
the natural lens of the eye. Figs. 2 and 3 show the 
sclera 63 of the eye 61 having an incision through 
which the distal end portion 53 of injection portion 33 
may be inserted. Alternatively, the incision can be 

30 made through the cornea. The tubular member 15 is 
removably secured to one end 58 of a hand tool 60 so 
that the surgeon, holding the handle or housing 62 of 
the hand tool, can conveniently manipulate tubular 
member 15, for example, in eye 61. Distal end portion 

35 53 has a sufficiently small cross-section to pass into 

the eye 61 through a 3.0 mm incision in the sclera 63. 
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The injection portion 33 is manipulated within eye 
61 until it is positioned so that IOL 11 can be 
properly positioned in eye 61, that is in the anterior 
chamber, the posterior chamber, the capsular bag 65 or 
5 in the sulcus, after being released. Thus, the surgeon 

is able to controllably position injection portion 33, 
with IOL 11 in the distal end portion 53 thereof, 
before releasing the IOL. Once injection portion 33 is 
so positioned, the tubular member 15 is withdrawn 

10 proximally from the eye while the forceps 13 is 

maintained stationary relative to the eye. A portion 
of tube 24 and arms 23 of forceps 13 remain in eye 61. 
The forceps 13 is then moved to the open position to 
release IOL 11 in the eye. The forceps 13 is then 

15 withdrawn from the IOL 11, placed in the closed 

position and withdrawn from the eye 61. If needed, the 
position of IOL 11 can be adjusted by the forceps 13 or 
by a small, bent needle or similar tool inserted into 
the same incision. 

20 Alternately, the tubular member 15 is positioned 

so that the distal end opening 51 is directly over the 
incision and distal end portion 53 abuts the surface of 
eye 61. Once tubular member 15 is so positioned, the 
forceps 13 holding the folded IOL 11 is passed through 

25 distal end opening 51 and the incision into the eye 61. 

The forceps 13 is manipulated in the eye 61 to the 
proper position for IOL 11 to be released. Once this 
positioning has occurred, the forceps 13 is moved to 
the open position to release IOL 11 in the eye. The 

3 0 forceps 13 are then withdrawn from the IOL 11, placed 

in the closed position and withdrawn from the eye. 
Tubular member 15 is then removed from the surface of 
the eye. If needed, the position of IOL 11 can be 
adjusted by forceps 13 or by a small, bent needle or 

35 similar tool inserted into the same incision. 

Once the IOL 11 is properly placed in eye 61 and 
forceps 13 is withdrawn from the eye, the incision in 
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the sclera 52 may be mended, for example, using 
conventional techniques. After use, tubular member 15 
is preferably disposed of . 

If the incision is made in the cornea of eye 61 
5 and distal end portion 53 is placed or passed into the 
eye, it is preferred that the distal end portion of 
injection portion 33 be only partially withdrawn from 
the eye. Thus, distal end portion 53 is withdrawn from 
the eye sufficiently to expose IOL 11 which remains 

10 held by forceps 13. Once forceps 13 releases IOL 11 in 
the eye, the forceps is placed in the closed position 
and moved back into the distal end portion 53 of 
injection portion 33 and then tubular member 15 is 
removed in its entirety from eye 61. 

15 Figs. 4 and 5 illustrate an alternate inserter 

assembly for use in combination with forceps 13 to 
insert IOL 11 into eye 61. This inserter assembly, 
shown generally at 71, is a combination lens folder and 
inserter, and includes a proximal folder portion 73 and 

20 an injection tube 75. 

Folder portion 73 includes first and second folder 
elements 77 and 79 which are integrally formed with 
wing members 81 and 83 . First and second folder 
elements 77 and 79 are hingeably moveable relative to 

25 each other between an open position (shown in Fig. 4) 

and a closed position (shown in Fig. 5). Injection 
tube 75 includes a proximal opening 85, a distal 
opening 87 and a lumen 89 (illustrated by dashed lines) 
therebetween. The injection tube 75 and lumen 89 are 

30 both tapered with the proximal end having a larger 
cross -sectional area than the distal end. Injection 
tube 75 includes a distal end portion 93 located 
adjacent distal opening 87. 

Inserter assembly 71 operates as follows. When it 

35 is desired to insert IOL 11 into the. eye, it is placed 

between first and second folder elements 77 and 79 as 
shown in Fig. 4. The optic 17 of IOL 11, which is held 
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by forceps 13, is unfolded at this point. Alternately, 
the IOL 11, held by forceps 13, can be placed between 
the first and second folder elements 77 and 79 in a 
partially folded condition or even in the fully or 
5 final folded condition. First and second elements 77 

and 79 are then hingeably moved together into the 
closed position, as shown in Fig. ,5. Throughout this 
movement, IOL 11 is held by forceps 13. Bringing first 
and second folder elements 77 and 79 together causes 

10 the optic 17 of IOL 11 to fold. In the closed 

position, the first and second folder elements 77 and 
79 maintain the IOL 11 in a folded state. Thus, if the 
IOL 11 is fully folded prior to being placed between 
the first and second folder elements 77 and 79 in the 

15 open position, such folder elements in the closed 

position act to maintain the IOL 11 in a folded state. 
In addition, wing members 81 and 83 act as a hand grip 
which the surgeon can hold in manipulating inserter 
assembly 71. 

20 With forceps 13 continuing to hold folded IOL 11, 

the IOL is moved into lumen 89 distally and is passed 
into the distal end portion 93 of the inserter tube 75 . 
At this point, IOL 11 is ready to be inserted into the 
eye . 

25 As discussed with regard to the embodiment shown 

in Figs. 2 and 3, a similar incision is made in the 
sclera of the eye. The injection tube 75 is placed in 
the incision and is passed to the point where it is 
desired to position IOL 11. At this point, injection 

3 0 tube 75 is withdrawn proximally from the incision in 

the eye, while maintaining the IOL 11 and forceps 13 
substantially stationary relative to the eye. This 
withdrawal causes the IOL 11 to pass through the distal 
opening 87 of inserter tube 75. The forceps 13 is 

3 5 caused to move into the open position to release the 

IOL 11 from the forceps. The forceps 13 is then 
withdrawn from the IOL 11, placed in the closed 
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position and withdrawn from the eye through the 
incision. If needed, the IOL 11 can be positioned in 
the eye, as discussed previously. 

Alternately, in a manner similar to that discussed 
5 previously, the distal opening 87 can be placed over, 
the incision with distal end portion 93 in abutting 
relationship to the surface of the eye. Once injection 
tube 75 is so positioned, the forceps 13 holding the 
folded IOL 11 is passed through distal opening 87 and 

10 the incision into the eye. The forceps 13 is 

manipulated in the eye to the proper position for IOL 
11 to be released. Once this positioning has occurred, 
the forceps 13 is moved to the open position to release 
IOL 11 in the eye. The forceps 13 are then withdrawn 

15 from the IOL 11, placed in the closed position and 

withdrawn from the eye. Injection tube 75 is then 
removed from the surface of the eye. If needed, the 
IOL 11 can be positioned in the eye as discussed 
previously. 

2 Q After proper positioning of IOL 11 and the forceps 

13 has been withdrawn from the eye, the incision may be 
mended, as described previously. After use, the 
inserter assembly 71 is preferably disposed of. 

A further embodiment of a folder- inserter 

25 combination is shown in Fig. 6. This combination. 

shown generally at 95, includes a hand grip wing 97 and 
a tubular portion 99. 

Tubular portion 99 includes an open proximal 
opening 101 and a distal opening 103 with a lumen 105 

30 (illustrated by dashed lines) passing therebetween. 

The tubular potion 99 and lumen 105 are tapered with 
larger cross-sectional areas at the proximal ends than 
at the distal ends. Tubular portion 99 further 
includes a distal end portion 107 . The hand grip wing 

35 97, which is integrally formed with tubuiar potion 99, 

is' sized to be held by the surgeon in manipulating 
combination 95 . 



WO 96/13229 PCT/US95/ 13929 

18 

Combination 95 operates as follows. When it is 
desired to insert IOL 11 into an eye, it is grasped or 
held by forceps 13, as shown in Fig. 6. With IOL 11 
being held by forceps 13, it is passed through proximal 
5 opening 101 into lumen 105. In so doing, the optic 17 

of IOL 11 folds into a more compact condition. As the 
held IOL 11 passes distally further into lumen 105, the 
folding of optic 17 becpmes more compact. The held IOL 
11 is passed into the distal end portion 107. At this 
10 point, IOL 11 is ready to be inserted into the eye. 

As described previously with regard to the 
embodiment shown in Figs. 2 and 3, a similar incision 
is made in the sclera of the eye. The surgeon grasps 
the hand grip wing 97 to manipulate the distal end 
15 portion 107 into proper position in the eye for 

releasing IOL 11. Once this positioning is 

accomplished, the distal end portion 107 is removed 
from the incision while maintaining the IOL 11 and 
forceps 13 substantially stationary relative to the 
20 eye. This causes the IOL 11 to pass through the distal 

opening 103 of tubular portion 99. After the IOL 11 
has passed through the distal opening 103, the forceps 
is moved to the open position, thereby releasing IOL 11 
in the eye. The forceps 13 is then withdrawn from the 
25 IOL 11, placed in the closed position and withdrawn 

from the eye. The IOL 11 can be repositioned in the 
eye as described previously. 

Alternately, the tubular portion 99 is positioned 
so that the distal opening 103 is directly over the 
3 0 incision and distal end portion 107 abuts the surface 

of the eye. Once tubular portion 99 is so positioned, 
the forceps 13 holding the folded IOL 11 is passed 
through distal opening 103 and the incision into the 
eye. The forceps 13 is manipulated in the eye to the 
35 proper position for the IOL 11 to be released. Once 

this positioning has occurred, the forceps 13 is moved 
to the open position to release IOL 11 in the eye. The 
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forceps 13 are then withdrawn from the IOL 11, placed 
in the closed position and withdrawn from the eye. 
Tubular portion 99 is then removed from the surface of 
the eye. If needed, the position of IOL 11 can be 
5 adjusted by forceps 13 or by a small, bent needle or 

similar tool inserted into the same incision. 

Once the IOL is properly positioned in the eye and 
the forceps is withdrawn from the eye, the incision may 
be mended, as described previously. After use, the 
10 combination 95 is preferably disposed of. 

The present IOL insertion methods and apparatus 
are straightforward and easy to use. The present 
invention provides for the effective and controlled 
insertion of foldable IOL's into eyes. Folding of such 
15 IOL's is also preferably easily achieved. The present 

system very conveniently provides for precise 
positioning of the IOL in the eye and controlled IOL 
release so as to reduce, or even eliminate, the risk of 
damaging the eye as a result of IOL insertion. 

While this invention has been described with 
respect to various specific examples and embodiments, 
it is to be understood that the invention is not 
limited thereto and that it can be variously practiced 
within the scope of the following claims. 
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WHAT IS CLAIMED IS; 

1- A method of inserting a foldable intraocular 
lens into the eye of a patient comprising: 

holding a foldable intraocular lens with a 

forceps; 

5 passing said held foldable intraocular lens, 

distally through the bore of a tubular member having a 
distal end portion and an open distal end; 

placing said distal end portion in proximity 
to or in the eye of the patient; 
10 causing said foldable intraocular lens to 

pass through said open distal end; and 

releasing said foldable intraocular lens from 
said forceps in the eye of the patient. 

2. The method of claim 1 wherein said held 
foldable intraocular lens is in an unfolded state prior 
to being introduced into said tubular member. 

3 . The method of claim 1 wherein said held 
foldable intraocular lens is in a folded state prior to 
being introduced into said tubular member. 

4 . The method of claim 1 wherein said placing 
step causes said open distal end to be located outside 
the eye in proximity to an incision in the eye. 

5. The method of claim 1 wherein said placing 
causes said distal end portion to be located in the 
eye, and which further comprises withdrawing at least 
a part of said distal end portion from the eye prior to 
said releasing. 

6. The method of claim 5 wherein said 
withdrawing causes only a part of said distal end 
portion from the eye prior to said releasing. 
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7. The method of claim 1 wherein said causing is 
effective to pass all of said foldable intraocular lens 
through said open distal end prior to said releasing. 

8. The method of claim 1 which further comprises 
folding said foldable intraocular lens prior to 
introducing said foldable intraocular lens into said 
tubular member. 

9. The method of claim 8 wherein said foldable 
intraocular lens is held by said forceps during said 
folding. 

10. The method of claim 1 wherein said tubular 
member is tapered and has a proximal end portion which 
has a larger cross -sectional area than said distal end 
portion. 

11. The method of claim 1 wherein said tubular 
member is structured to facilitate the folding of said 
foldable intraocular lens. 

12. An inserter for inserting a foldable 
intraocular lens into an eye of a patient comprising: 

a tubular member having a bore, a distal end 
portion, an open proximal end and an open distal end, 
5 said bore being sized and adapted to receive a foldable 

intraocular lens and to maintain said foldable 
intraocular lens in a folded state, said distal end 
portion being sized and adapted to be placed in 
proximity to or in the eye of the patient; and 

forceps sized and adapted to hold said 
10 foldable intraocular lens as said foldable intraocular 

lens passes distally through said bore and into said 
distal end portion. 
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13 . The inserter of claim 12 wherein said tubular 
member is sized and adapted to facilitate folding said 
foldable intraocular lens into the folded state. 

14. The inserter of claim 12 wherein said distal 
end portion is sized and adapted to be placed in the 
eye of the patient through an incision no larger than 

3.2 mm in size. 

<v * 

15. The inserter of claim 12 which further 
comprises a folder assembly operatively coupled to said 
tubular member for folding the foldable intraocular 
lens into the folded state prior to said foldable 

5 intraocular lens being introduced into said bore 

through said open proximal end of said tubular member. 

16. The inserter of claim 15 wherein said forceps 
are sized and adapted to hold said foldable intraocular 
lens as said foldable intraocular lens is subjected to 
the action of said folder assembly. 

17. The inserter of claim 12 which further 
comprises a hand grip operatively coupled to said 
tubular member and being sized and adapted to be held 
by the hand of a human to move said tubular member 

5 relative to the eye of the patient. 

18. The inserter of claim 12 wherein said tubular 
member is tapered and has a proximal end portion which 
has a larger cross-sectional area than said distal end 
portion. 

19. The inserter of claim 15 wherein said folder 
assembly includes a first element and a second element 
which are moveable relative to each other to cause said 
folder assembly to be configured in a opened position 

5 or a closed position so that the foldable intraocular 
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lens placed in the folder assembly in the opened 
position is placed in the folded state as the first and 
second elements are moved relative to each other to 
configure the folder assembly in the closed position. 

20. The inserter of claim 12 which further 
comprises an assembly operatively coupled to said 
tubular member and including a first element and a 
second element which are moveable relative to each 
5 other to cause said assembly to be configured in a open 
position or a closed position so that the foldable 
intraocular lens placed in said assembly in the open 
position is maintained in a folded state after said 
first and second elements are moved relative to each 
10 other to configure said assembly in the closed 

position. 
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[received by the International Bureau on 26 March 1996(26.03.96); 
original claims 1,5,6,12 and 16 amended; new claims 21 and 22 added; 
remaining claims unchanged (4 pages)] 

1. A method of inserting a foldable intraocular 
lens into the eye of a patient comprising: 

holding a foldable intraocular lens with a 
forceps which can be moved between an open position and 
5 a closed position; 

passing said held foldable intraocular lens 
distally in the bore of a tubular member having a 
distal end portion and an open distal end; 

placing said distal end portion in proximity 
10 to or in the eye of the patient; 

causing said foldable intraocular lens and at 
least a portion of said forceps to pass through said 
open distal end; and 

releasing said foldable intraocular lens from 
15 said forceps in the eye of the patient. 

2. The method of claim 1 wherein said held 
foldable intraocular lens is in an unfolded state prior 
to being introduced into said tubular member. 

3. The method of claim 1 wherein said held 
foldable intraocular lens is in a folded state prior to 
being introduced into said tubular member. 

4. The method of claim 1 wherein said placing 
step causes said open distal end to be located outside 
the eye in proximity to an incision in the eye. 

5. The method of claim 1 wherein said placing 
step causes said distal end portion to be located in 
the eye, and which further comprises withdrawing at 
least a pare of said distal end portion from the eye 

5 prior to said releasing. 

6. The method of claim 5. wherein said 
withdrawing causes only a part of said distal end 
portion to withdraw from the eye prior to said 
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releasing. 

7. The method of claim 1 wherein said causing is 
effective to pass all of said foldable intraocular lens 
through said open distal end prior to said releasing. 

8 . The method of claim 1 which further comprises 
folding said foldable intraocular lens prior to 
introducing said foldable intraocular lens into said 
tubular member . 

9. The method of claim 8 wherein said foldable 
intraocular lens is held by said forceps during said 
folding. 

10. The method of claim 1 wherein said tubular 
member is tapered and has a proximal end portion which 
has a larger cross-sectional area than said distal end 
portion. 

11. The method of claim 1 wherein said tubular 
member is structured to facilitate the folding of said 
foldable intraocular lens. 

12. An inserter for inserting a foldable 
intraocular lens into an eye of a patient comprising: 

a tubular member having a bore, a distal end 
portion, an open proximal end and an open distal end, 
5 said bore being sized and adapted to receive a foldable 

intraocular lens and to maintain said foldable 
intraocular lens in a folded state, said distal end 
portion being sized and adapted to be placed in 
proximity to or in the eye of the patient; and 
10 forceps, movable between an open position and 

a closed position, sized and adapted to pass into and 
through said bore of said tubular member and out of 
said open distal end of said tubular member and to hold 
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said foldable intraocular lens as said foldable 
15 intraocular lens passes distally in said bore and into 

said distal end portion. 

13. The inserter of claim 12 wherein said tubular 
member is sized and adapted to facilitate folding said 
foldable intraocular lens into the folded state. 

14. The inserter of claim 12 wherein said distal 
end portion is sized and adapted to be placed in the 
eye, of the patient through an incision no larger than 
3.2 mm in size. 

15. The inserter of claim 12 which further 
comprises a folder assembly operatively coupled to said 
tubular member for folding the foldable intraocular 
lens into the folded state prior to said foldable 

5 intraocular lens being introduced into said bore 

through said open proximal end of said tubular member. 

16. The inserter of claim 15 wherein said forceps 
are sized and adapted to hold said foldable intraocular 
lens as said foldable intraocular lens is folded by 
said folder assembly. 

17. The inserter of claim 12 which further 
comprises . a hand grip operatively coupled to said 
tubular member and being sized and adapted to be held 
by the hand of a human to move said tubular member 

5 relative to the eye of the patient. 

18. The inserter of claim 12 wherein said tubular 
member is tapered and has a proximal end portion which 
has a larger cross-sectional area than said distal end 
portion. 

19. The inserter of claim 15 wherein said folder 
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assembly includes a first element and a second element 
which are moveable relative to each other to cause said 
folder assembly to be configured in a opened position 
or a closed position so that the foldable intraocular 
lens placed in the folder assembly in the opened 
position is placed in the folded state as the first and 
second elements are moved relative to each other to 
configure the folder assembly in the closed position. 

20. The inserter of claim 12 which further 
comprises an assembly operatively coupled to said 
tubular member and including a first element and a 
second element which are moveable relative to each 
other to cause said assembly to be configured in a open 
position or a closed position so that the foldable 
intraocular lens placed in said assembly in the open 
position is maintained in a folded state after said 
first and second elements are moved relative to each 
other to configure said assembly in the closed 
position. 

21. The method of claim 1 wherein said placing 
step further comprises placing said distal end portion 
in the eye. 

22. The inserter of claim 12 wherein at least a 
portion of said forceps is located in said bore of said 
tubular member. 
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